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Introduction
Annual hours per worker have drastically fallen over the past century in industrialized countries. The reduction in working hours was motivated by an improvement of health and safety or simply of the quality of life. As a consequence, more time is now available for the enjoyment of leisure. Over the same time period female labor supply increased tremendously which in turn reduced their available time for other than market work related activities. A combination of these two trends means for couples and more generally for families that it has become increasingly more difficult nowadays to enjoy leisure jointly. The progressing globalization further aggravates this problem as lower trade barriers lead to more internationally integrated product markets and thus to more competition. In order for firms to be internationally competitive, it is impossible not to react to these trends and consequently employers seek more flexibility in the labor relations within the limitations of the national legal system.
Over the past decades, the importance of flexible work arrangements grew steadily in Germany. The existing forms are manifold and comprise amongst others part-time work, flexitime or marginal employment. Especially, female part-time employment almost doubled from the beginning of the 1980s until today. In 2008, almost every second employed woman worked part-time. In general, flexible work arrangements are promoted as a means to give workers some freedom to schedule their working hours to better reconcile family and work. Simultaneously, the percentage of shift work rose in Germany from 11% at the beginning of the 1990s to about 17% in 2008. Over the same time span, statutory shop opening hours were relaxed which means that the working schedules of the respective employees were also adjusted accordingly. Thus, the distribution of working hours across a standard workday widened considerably. Now, given these developments, the question remains to be answered in how far flexible work arrangements are indeed effective to reconcile work and family. This paper, therefore, addresses this question and investigates the effect of work arrangements and job attributes on joint leisure of married couples in Germany.
The availability of new data sources on time use has attracted the interest of many researchers in recent years to study the timing of activities within households and thus to get a better understanding of intra-household decision-making processes or more generally, of gender roles. In this context, not only paid work but also unpaid household work and the link between both is closely studied to shed more light on the labor market participation decision of women, which is of great concern to both policy makers and researchers (Becker 1965 , Gronau 1977 , 1980 , Becker 1981 , Bird et al. 1984 , Gershuny and Sullivan 1998 , Hersch and Stratton 2000 , Apps 2004 , Apps and Rees 1996 , 1997 , van Klaveren and Maassen van den Brink 2007 . In contrast to that, other studies investigate the development of leisure time across the past decades (Bittman and Wajcman 2000 , Hallberg 2003 , Alesina et al. 2005 , Jenkins and Osberg 2005 , Aguiar and Hurst 2007 . However, the new data sources not only allow for separate analyses of the time aggregates but more importantly to investigate their dependencies. To my knowledge research on the impact of work on the private life has not been addressed so far. Thus, this paper is a contribution for better understanding this link in particular to answer the question whether the highly promoted reconciliation of work and private life is indeed possible.
For an analysis of the influence of work on the private life, it is crucial to solve the endogeneity between hours worked and time enjoyed on non work related activities with the spouse. Individual preferences determine the importance attached to work and consequently to the time spent at the workplace as well as the job attributes that are accepted. This, in turn, influences the time that is left for the enjoyment of non-market activities with the spouse. In this paper, one of the major aims is to present a way to solve this endogeneity in a cross-sectional setting when no instruments are available so that the "pure" effects of work arrangements on the couple's private life can be identified. Not solving the endogeneity would lead to false conclusions of the effectiveness of measures aimed at increasing temporal flexibility. By this approach other diluting influences resulting from marital preferences that might themselves affect free time can be excluded and thus proper statements can be made. I am therefore able to determine those workplace characteristics that significantly hamper or facilitate the reconciliation of work and private life.
By finding the pure effects, I am furthermore able to uncover mechanisms that lead to a (de-)synchronization of joint free time of the spouses that are not resulting from influences of the workplace itself but are rather inherent to the marriage. In this respect, I find that a coordination of schedules might lead to a mitigation of strong negative effects imposed by shift work but rather result in more de-synchronized schedules for couples with young children at the expense of joint time of the partners. The results of this paper further contribute to another strand of the literature analyzing whether couples actively synchronize their schedules or whether simultaneous time is rather a result from the general organization of activities across an average workday. In contrast to the data used in this paper, most of these studies, however, lack information on whether time is indeed enjoyed together with the spouse (Hamermesh 2000 , van Velzen 2001 , Hallberg 2003 , Lesnard 2004 , van Klaveren et al. 2006 , van Klaveren and Maassen van den Brink 2007 .
The paper is organized as follows: A theoretical model will be presented in the next section that will provide the basis for the subsequent econometric specification. In this section, I will furthermore discuss the endogeneity issue arising in this context. The data set as well as the variables used are further described in Section 3. An overview of the sample analyzed as well as the distribution of the major activity aggregates across a standard workday will be shown and explained. Chapter 4 presents and discusses the estimation results. Finally, Section 5 concludes.
Theoretical Framework

A Model of Joint Leisure
In this section, a simple theoretical model is presented that serves as the basic framework for the empirical investigations of the effect of observable characteristics on a couple's decision for joint leisure.
The model is inspired by the life-cycle model of labor supply proposed by MaCurdy (1981) . I assume a two-person household consisting of a husband (m) and a wife ( f ). Children living in the household are included into the vector of household characteristics. Each day is divided into T equally spaced time units t = {1, . . . , T }. To keep things simple, I assume that each person can decide at each time unit t to work (n t ) or alternatively to enjoy free time alone ( s t , s = {m, f }) or together with the partner ( j t ). For each time unit, these variables are taking the value 1 if time is spent on the respective activity and 0 otherwise. For the whole day, each of the spouses faces the following time constraint:
It follows from equation (1) that n s t is defined as n
During each time interval t , each spouse (s = {m, f }) maximizes his utility according to the following concave utility function:
where I assume for simplicity that the total consumption of the household can be decomposed as
Apart from the utility that is derived from individual leisure and from consumption, each person derives additional utility from spending leisure time with the partner (l j t ).
1 The maximization problem of the couple for each time period t can be expressed as:
with ω s denoting the weight of the individual's utility as part of the total household's utility. I assume that ω m +ω f = 1 so that these weights can be interpreted as the individual's bargaining power in the decision making process of the household. Over the whole day, each spouse chooses C s t , s t and also j t for each time unit so as to maximize the daily preference function:
G(·) is assumed to be a monotonically increasing function in all arguments which is strongly separable over each time unit.
The household's utility function as presented by equation (4) is maximized subject to the time constraint and to the household's daily budget constraint which is defined as follows:
where w s t denotes the exogenously given hourly wage rate for each spouse (s = { f , m}) and V other sources of non-labor income of the household.
2 The budget constraint allows wages to differ across the day in order to account for i.e. overtime premia. Each individual decides to work in the labor market during the t -th time unit if the offered market wage exceeds his reservation wage, i.e. if w s t > w r es t . In optimum and under the assumption that the daily budget constraint is satisfied, the following first order conditions for each individual can easily be derived:
1 Jenkins and Osberg (2005) find empirical evidence to support this assumption as they find that people who spend time with "suitable leisure companions" derive a higher degree of satisfaction from leisure activities as compared to spending them alone and Sullivan (1996) finds that spending leisure with the partner is most utility enhancing. 2 In contrast to life-time models, I abstain from any considerations about capital markets where each spouse can borrow or lend at a given real interest rate as the joint leisure decision is modeled during one day.
for t = 1, . . . , T and s = {m, f }. λ is the Lagrange-multiplier that is associated with the budget constraint. According to the specification of the maximization problem presented here, it is assumed that the marginal utility of wealth across the whole workday is constant. This property is also known as Frisch function and implies that the shadow price of wealth, λ, is constant for every time interval. This assumption is not very restrictive in this context because the couple's joint leisure decision shall be analyzed for each time interval of an entire day. Equation (6) indicates that each spouse chooses the consumption level such that the weighted marginal utility of consumption equals the marginal utility of income and wealth. The conditions presented by equations (7) and (8) determine the spouse's choice of separate ( s t ) or joint leisure ( j t ) during the t -th time interval. The inequality conditions allow for corner solutions so that it is possible that a person enjoys leisure alone during every time unit per day so that he or she does not choose to supply any work or to have any joint time with the partner.
The Empirical Model
Based on the theoretical model determining the couple's joint leisure, the respective empirical model will now be derived. Following MaCurdy (1981) and Blundell and MaCurdy (1999) , I assume that the utility of the whole household (h) during each time interval t can be expressed as
with α i being time-invariant parameters that are common for all households and that have the following
, Υ 2ht > 0 are functions of those consumer characteristics that affect preferences of the household members. Joint leisure is scarce during a standard workday and shall be analyzed more closely. For that reason, I will concentrate on this decision for the reminder of this section. It is determined for each time interval by taking the first derivative of equation (9) 
If it is assumed in accordance to Blundell and MaCurdy (1999) 
. All relevant exogenous control variables are captured by X t ; F h represents a couple specific time-invariant term that will be discussed in more detail in section 2.3.
Until now, only the decision for the enjoyment of joint leisure during a particular time interval was determined. However, information for the whole day is available, so that the decision of all time intervals can be added up and the following estimation equation can be formulated: The non-random couple-specific term F h is determined by each person's general preference for enjoying leisure but also for spending time together with the respective partner. Yet, the individual's preference for spending joint time with the spouse, is likely to also influence his decision to work at the intensive margin. It can thus be argued that some individuals work longer hours or are for instance more likely to accept business travels as their preference for enjoying joint time with the spouse or the family is comparatively low. As a consequence, workplace characteristics are endogenous and the parameter estimates obtained from simple OLS regressions are biased.
The major aim is to find a way to solve the endogeneity problem of the workplace and job attributes induced by preferences in a cross-sectional setting when no instruments are available. Consequently, a method is needed by which the individual's decision to enjoy free time with the partner can be separated from the decision to spend some hours of his available time at the workplace. It is important to make clear, that the endogeneity originates from the fact that some people given their job attributes and workplace characteristics want to enjoy as much time possible with their spouses and others rather want to avoid them. In other words, I will propose a way to randomize the couple-specific term and consequently reduce the endogeneity bias.
In a perfectly controlled world, experiments could be conducted in which husbands and wives could be randomly re-assigned to form new couples. The resulting joint leisure time decision of the "new" spouses could be observed and these results could be considered as counterfactuals (Angrist and Pischke 2009 ). Since this is not feasible, I conduct a thought experiment instead which is inspired by Angrist and Krueger (1999) . In this framework, I will randomly assign a wife from the sample to a husband. The thusly obtained so-called "pseudo" couples represent appropriate control groups for the purpose of this paper because actual and randomly re-assigned couples are facing the same constraints imposed by society (van Klaveren and Maassen van den Brink 2007). The coefficient estimates for both specifications of workplace characteristics and job attributes on explaining joint time are therefore easily comparable (Angrist and Krueger 1999) . Potentially omitted or unobserved variables are now uncorrelated with the variables of interest. Randomly assigned couples are by construction not able to coordinate their schedules across the workday and the determinants of time that the pseudo partners simultaneously spend outside the workplace can be regarded as being exogenous. The re-assignment process will be iterated 250 times in order to obtain a representative benchmark to compare real couples with that is independent from the assignment itself.
The German Time Use Data
The present analysis is based on the German Time Use Data (Zeitbudgeterhebung) for the year 2001/02
conducted by the German Federal Statistical Office (Statistisches Bundesamt (2003)). The dataset contains information about the activities that every household member is engaged in during every 10 minute time interval of a day. Respondents were asked to fill in time diaries for three consecutive days. In order to capture the time use pattern in the most accurate and unbiased way possible, the sample is evenly distributed across the whole year. The dataset used here has the advantage over surveys conducted in other countries that diary information is available for all household members which is crucial for the purpose of this paper.
Here, I restrict the attention to married or cohabiting couples aged between 25 and 55 with a fulltime employed husband yet without restricting the employment status of wives. 5 Furthermore, I only consider observations during the standard workweek (Monday -Friday). These restrictions assure that time which can potentially be spent with the spouse outside the workplace is scarce during the workweek which requires the spouses to coordinate their schedules. I keep those couples that report to not be on vacation and since the aim is to analyze joint time enjoyed during an average workday, furthermore those who do not report to be at the same location for at least one time unit during the day are eliminated as spending joint time is impossible in these cases. Furthermore, one diary day will be treated as one
observation so that I finally analyze 6966 observations stemming from 1812 households.
For the analysis, I aggregate the more than 200 daily activities into four broad categories, namely pure leisure (L), paid market work (MW ), household work (H P ) and tertiary time (T ) of which only the first three will be more closely studied here. 6 More specifically, pure leisure (L) comprises all activities that nobody can be paid for to do them and that do not have to be undertaken at all. It therefore comprises activities such as organized leisure activities, sports, reading and writing, watching TV as well as listening to the radio. Moreover, household production (H P ) captures all those activities for which market substitutes can be purchased so that somebody could be paid for to do them and which satisfy the third-party rule by Reid (1934) . Some household activities such as cooking or gardening are enjoyable to some extent so that utility can be derived. Some people might even consider these partially as leisure. These addi-5 I exclude couples with two unemployed or two part-time employed partners. Since couples in which only the wives are working full-time are inherently different, I excluded also these. 6 Commuting or traveling time is added to the activity for which it is used. It can be further noted that an aggregation of the activities into the broad measures is inherently arbitrary. See also Burda et al. (2007) . tional benefits are also termed "process benefits" (Juster 1985) , "joint production" (Graham and Green 1984, Kerkhofs and Kooreman 2003) or "activity benefits" (Gørtz 2006) in the literature. Some household activities such as childcare may provide extra benefits beyond their consumption value (Gørtz 2006, Kerkhofs and Kooreman 2003) . Thus, I attribute all those childcare activities like playing or reading with the own children to leisure and the remaining tasks like caring, cooking etc. for the child to household production. Market work (MW ) is defined as all direct job related activities (primary and second jobs), but also of time spend on internships, qualification and education on or for the job, job search, breaks during the workday and travel time related to work. Finally, tertiary time captures those activities that nobody else can do for us because they are essential i.e. sleeping or personal hygiene. This aggregate is however left unconsidered here.
Before continuing, I want to clarify some wordings that will be used throughout the subsequent sections. I will refer to those activities that the spouses enjoy together with each other during a particular time unit as 'joint' time. The equivalent of that for randomly assigned couples will be termed 'simultaneous' time which occurs if both partners report the same activity aggregate during the same time interval.
For the analysis of determining the influence of workplace characteristics on the couple's choice of free time, I define two different dependent variables here which are (1) The determinants of the professional life are controlled for by a variety of workplace characteristics and job attributes that describe the work involvement of the person. Apart from that, I control for demographic information on age, the level of education and a dummy describing the person's general perception about time spend with the family, whether the person is generally healthy and whether she is of German citizenship, dummies indicating whether the respondent traveled during the day for more than 2 hours and one for whether he or she reported to have had a non-ordinary day. Further household characteristics are included such as information on the number of children living in the household and dummies for the youngest child being younger or older than 6. Moreover, I include information on whether the household uses child care facilities regularly and if so how intensively. The size of the apartment in m 2 is further controlled for as well as a dummy indicating whether the household is located in the Western part of Germany. In order to account for differences in market and non-market time across the workweek resulting from factors other than those discussed here shall be analyzed, I further add workday dummies.
Composition of the Sample
In this section, I want to take a closer look at the composition of the sample and the distribution of workplace characteristics and job attributes. Since, the labor force participation decision on the extensive and intensive margin differs substantially for men and women which is a well-established fact in labor economics, I will describe them separately throughout this paper. While by construction all men analyzed here are full-time employed, it can be seen in table 1 more than half of all wives are either part-time or marginally employed and only about 20% work full-time. Traditional gender roles amongst German couples seem to still prevail with men being the major breadwinners of the family and women being the managers of the household (Bird et al. 1984) . Despite the fundamental differences in the labor market attachment, women are observed to be more likely to have a second job. When we take a closer look, table 1 reveals that men are very likely to be dependently employed but are self-employed in 16% of the cases. Their hourly wages amount to 15 EUR on average. Most of the jobs held by husbands are in the service sector while about 32% of them are public sector jobs. Slightly more than half of the work contracts grant flexitime and about 20% percent of the husbands work shifts.
Less than 25% of all men report to not work at all during weekends, neither on a regular nor on a sporadic basis. On average, men in the sample spend about 2555 minutes during a normal workweek which corresponds to about 42.6 hours per week. In order to get to work, men need on average 52 minutes.
In contrast to that, only 20% of all women are full-time employed as indicated above while about one quarter of them does not work at all, so that their workplace conditions are expected to be less influential in explaining the couple's joint time. Apart from the differences in labor market status, their workplace characteristics and jobs attributes differ also in other dimensions from those of men. Self-employment is less common among wives which also holds for shift work. Women who actively participate in the labor market are predominantly employed in the service sector. Weekend work is much less likely than for men. Women are mainly observed in social but also in health related jobs. Strongly downward biased by the high percentage of those who do not work for pay, the are more often self-employed but also to earn lower hourly wages as compared to all men and to work slightly longer hours during the standard workweek. Wives on the other hand, in two-earner households work in about 62% on a part-time basis and work almost entirely in the service sector. Shift work occurs only in 15% of the cases and women in such couples are less likely to be self-employed or have a second job. Sporadic or even regular weekend work is observed in 55% of the cases and about 40% of wives in two-earner households have a job in the public sector. Hourly wage rates do not differ drastically from men's while women provide on average only 29 hours of work during a normal workweek.
A further overview of the composition of the sample is given in table 2. Generally, it can be noted that almost all respondents have the German citizenship. Husbands are older on average than wives and are also better educated. Men and women are equally healthy and 80% of these households are located in the Western part of Germany. Couples have on average more than 1 child and the youngest child living in the household is more likely to be older than 6 years of age. About 23% of all households regularily use childcare facilities. Since men are the major breadwinners of the family, they report more often to not have enough time for their families.
Husbands and wives in two-earners households are a little older than the average. Table 2 further shows that women are better educated than the average wife yet not as well as men. Due to the generally higher work involvement, women in such households report a little bit more often not to have enough time with their families. Such households are less likely to be found in the Western part of Germany.
Compared with the average household, less children are present and if so, the youngest child is less likely to be younger than 6 as compared with all households. Child care facilities are regularly used in only 20% of the households.
Time Dimension
Of particular interest is the time dimension so that I will now describe the distributions of market work, pure leisure and non-market time over the standard workday in more detail so as to better understand the limitations underlying the decision for joint free time. As mentioned earlier, many factors determine the respective distributions, i.e. laws, institutions, the biological rhythm 7 but also religious beliefs just to name some. The work time occupies a large fraction of the available non-sleeping hours during a standard workday and consequently, confines the time that can potentially be spent on other activities. 0:00 -0:10 1:00 -1:10 2:00 -2:10 3:00 -3:10 4:00 -4:10 5:00 -5:10 6:00 -6:10 7:00 -7:10 8:00 -8:10 9:00 -9:10 10:00 -10:10 11:00 -11:10 12:00 -12:10 13:00 workday starts slowly at about 5 am and is likely to finish at about 7 pm with some mass in the later evening hours. Due to the high non-employment rate of the women analyzed here at the extensive margin and the very low fraction of full-time employment at the intensive margin, the distributions for men and women differ drastically. If women are employed, they are more likely to work in the morning hours before noon as during these hours it is generally easier to use childcare facilities. After noon, the distribution of work decreases evenly but it is rather low. Men, on the contrary, are by construction all full-time employed so that apart from a pronounced lunch-time slump I find a rather uniform distribution during the peak working hours which phases out slowly in the evening hours.
These distributions show, that most of the daylight hours of a standard workday in Germany are devoted to market work. The general effects on the private life are immediate and imply that joint time on other than work related activities is mainly restricted to the evening hours which is verified by figures 2 and 3. Let us first look at the distribution of the narrower aggregate, pure leisure, first. As depicted by the lightest-colored area in figure 2, pure leisure is in general mainly concentrated to the evening hours after work independent of gender and is most probable between 8 pm and 10 pm. The figure furthermore presents the distribution of time that both partners spend on pure leisure simultaneously but not necessarily with each other as well as jointly spent time. Since joint and simultaneous leisure requires 0:00 -0:10 1:00 -1:10 2:00 -2:10 3:00 -3:10 4:00 -4:10 5:00 -5:10 6:00 -6:10 7:00 -7:10 8:00 -8:10 9:00 -9:10 10:00 -10:10 11:00 -11:10 12:00 -12:10 13:00 0:00 -0:10 1:00 -1:10 2:00 -2:10 3:00 -3:10 4:00 -4:10 5:00 -5:10 6:00 -6:10 7:00 -7:10 8:00 -8:10 9:00 -9:10 10:00 -10:10 11:00 -11:10 12:00 -12:10 13:00 Figure 3: Distribution of non-market time that both partners enjoy leisure at the same time unit it follows that these two distributions are highly centered around a short time interval in the late evening.
To make the distinction between joint and simultaneous leisure even clearer, table 8 summarizes the respective hourly percentages of these aggregates for a standard workday. The last column of this table shows the fraction of simultaneous time that both partners indeed enjoy with each other. During peak leisure time, a maximum of about 70% of pure simultaneous leisure of the spouses is indeed enjoyed jointly. This fraction is even higher late at night and in the early morning hours. A recent strand of the literature analyzes whether couples actively synchronize their schedules or whether simultaneous time is just a result from the general organization of activities across an average workday. In contrast to the data used in this paper, these studies lack information on whether time is indeed enjoyed together with the spouse so that joint time is generally proxied by simultaneous leisure which, as is revealed by figure   2 greatly overestimates the true amount of joint time and thus upward biases any results obtained on this basis (Hamermesh 2000 , van Velzen 2001 , Hallberg 2003 , Lesnard 2004 , van Klaveren et al. 2006 
Klaveren and Maassen van den Brink 2007).
It can be argued, that pure leisure is a residual aggregate that is enjoyed only after all other necessary and more pressing tasks are done. As a broader measure of free time, I therefore defined non-market time as leisure and household activities. The distribution of this aggregate is shown in figure 3 . By doing so, more general statements can be made on family related free time that also comprises activities with and for other family members. The inclusion of household work widely spreads out the genderindependent distribution of non-market time as compared to pure leisure because household production is still highly dominated by women in Germany. The general distribution of non-market time is
consequently not limited to particular hours during the day explained by the fact that women often perceive household production as a substitute for paid market work. Combining these facts explains that household production is likely to be observed during daylight hours yet the distribution of non-market time reaches its peak between 5 pm and 10 pm. I am however interested in joint non-market time which limits the respective time frame to the evening hours just like for pure leisure which is shown by the dark shaded area in figure 3 . The distribution of joint non-market time closely resembles the one of joint pure leisure yet with more mass in the left-hand tail. To make this point clearer, table 3 shows that real couples enjoy on average about 87 minutes jointly on pure leisure activities and more than 2 hours on joint non-market time during the standard workday.
As mentioned earlier, the spouses spend only some fraction of their simultaneous leisure, namely on average 65% (=86.810/134.361) indeed with each other and only about 49% of their simultaneous nonmarket time. Table 3 furthermore shows the common time on both free time aggregates for randomly assigned couples and shows that they have a little less than 100 minutes of common leisure and more than double that amount of time of simultaneous non-market time. This table underlines the earlier statement that simultaneous time largely overstates the true amount of joint time which even strongly exceed simultaneous time of randomly assigned couples. Two-earner households are clearly more restricted in the timing of their free time because the schedules of both partners must be synchronized so that time can be enjoyed with each other which requires a higher degree of coordination. Table 3 supports this hypothesis as couples of which both partners are working for pay can enjoy on average about 7 minutes less leisure and 15 minutes less of joint non-market time.
Results
Estimation Results
Based on the theoretical model introduced in section 2, I will now analyze the determinants of workplace characteristics and job attributes on the couple's joint time. The model will thus be estimated according to the following equation:
Since the labor supply decision is entirely different for men and women, I will estimate the determinants on joint time by sex. But due to the endogeneity of workplace characteristics as discussed in section 2.3, simple OLS estimates will produce biased coefficient estimates which might result in potentially wrong conclusions drawn from naive investigations. In this case, one can only talk about establishing correlations between the regressors and the dependent variable. Yet, random assignment into pseudo couples accounts for this problem by randomizing the couple specific effect. In this specification, one can speak of an identification of pure effects that are independent of any diluting influences induced by individual preferences for spending joint time together with the own spouse. In order to find pure effects that are representative, random assignment into pseudo couples will be iterated 250 times and all the relevant regressions will also be repeated that often. The resulting average effects serve as a benchmark to shed more light on the influence of workplace characteristics on private life independent from coupling.
Having this in mind, the effects of workplace characteristics and job attributes in general as well as the consequences on reconciling work and private life will now be discussed in more detail.
As mentioned earlier, the influences of the characteristics of the workplace on the couple's private life will be investigated using two different measures, namely (1) the narrower definition of pure joint or simultaneous leisure and (2) the broader aggregate of joint or simultaneous non-market time which is defined as the sum of pure leisure and household production. 8 Different conclusion can be drawn from these specifications: while joint pure leisure rather refers to time that only the spouses spend on enjoyable activities, joint non-market time furthermore includes activities that are spent with and for the whole family. The inclusion of household production into the broader aggregate accounts for the fact that some household activities are more enjoyable if they are undertaken with other household members and additional utility might be derived from it. Yet, to a certain extent, these tasks need to be performed if either no market substitute is available or can be afforded by the household. As mentioned earlier, leisure does not need to be undertaken at all so that some couples choose to not enjoy any of it with each other during the workweek because other tasks have a higher priority and leisure is rather enjoyed during the weekend.
First estimation results determining the influences of workplace characteristics and job attributes on pure leisure and on non-market time for actual and randomly assigned couples are presented in table   4 for men and women separately. I find that measures aimed directly at increasing temporal flexibility of the worker and thus reconciling the balance between work and private life are not found to have a significant and positive impact. Flexitime arrangements are found to be negatively correlated with both activity aggregates for "real" wives as compared to women working with fixed schedules. So I find, 8 As I noted earlier, time that the partners spent together with each other is some fraction of the time that both spent on leisure simultaneously without necessarily doing so jointly (see also that women working flexitime have more than 20% less joint leisure and joint non-market time than those with fixed working schedules. Accounting for endogeneity by regarding randomly assigned wives shows that this negative effect is confirmed yet it is insignificant and ranges between 3-5%. Taking these results together suggests that this limited form of flexibility rather leads to a de-synchronization of the spouses' joint time. This can be explained by the fact women seem to use flexitime in order to organize household and family tasks and activities in general that are at the expense of the spouses joint time but, following this line of reasoning, are family friendly. Other employment forms that grant a higher degree of temporal flexibility of working schedules are predominantly used by women, namely marginal employment and part-time work where the latter one is the reference group for women here. Marginal employment allows women with young children to work some restricted amount of time during the day without however neglecting their family duties. When endogeneity is accounted for, I find a positive though insignificant effect on both activity aggregates as compared to part-time employed women. Fulltime work, in contrast, leads to less leisure but more importantly is found to reduce non-market time by about 16% for randomly assigned wives. So from the first impression, in contrast to the promotion of policy makers, it does not seem that measures designed to increase temporal flexibility in order to facilitate the reconciliation of work and private life, as defined here, are effective.
It could furthermore be argued that employees in the service sector have a lower routine of their working schedules and it could be used in order to be able to spend more time with spouse and family. Here, I find no significant correlations nor effects but the sign of the coefficient is informative. Average pure effects indicate that men enjoy about 4-7% less time with family and spouse than men working in other sectors while the opposite holds for women. These differences might be explained by the composition of these job so that women in the service sector seem to generally have jobs that allow them to enjoy more leisure and non-market time. The coefficient estimates obtained for actual couples tell the opposite story and can be interpreted as identifying typical family related mechanisms. In this respect it can be argued that women schedule their working hours in such a way that informal childcare is provided for example by the partner which is consequently at the expense of joint time of the spouses but also time spent with other family members. However, these influences are low and insignificant. For people holding a second job strong negative correlations are obtained for real couples only but when endogeneity is accounted for hardly any effect can be identified for men on either activity aggregate. It can also be argued that people take up a second job only when informal childcare by the partner is assured which in turn reduces the time that the spouses can spend with each other on pure leisure or on non-market activities likewise which strengthens the previous effect. According to this line of reasoning, however, second jobs are family friendly even if it is at the expense of the time that the spouses can spend with each other. Thus, the differentiation into pure effects (identified by random assignment) and simple correlations (results for actual couples) is crucial as it helps to uncover marriage related mechanisms on top of the pure effects of the workplace itself.
Those workplace characteristics that put the strongest restriction on the time available for other than market work activities explain the influence on private life most. Consequently, shift work, the occurrence of work during the weekend and a longer way to work significantly reduce time spent on joint leisure and on joint non-market time. 9 Shift work leads to a considerable reduction in both free time aggregates for men and women likewise but the effect on non-market time can only be identified by ran-9 Note that the time that each person needs to get to work is an average reported by the worker and is not derived from the time use information so that no simultaneity bias occurs here. dom assignment. Furthermore, spouses who work either sporadically or regularly during weekends are found to have less free time with spouse and family which ranges from 12-22% for actual couples and from 9-18% for randomly assigned ones. This variable could be interpreted as approximating the general work involvement of the person which suggests that a higher degree of weekend work is related to a stronger feeling of responsibility for the job which is at the expense of private life. A longer way to work has only a minor yet robustly negative impact on private life so that a 10% increase in the time needed to get to work reduces leisure and non-market time by about 1%.
Self-employed must be distinguished from workers in dependent employment as they generally bear a greater responsibility for their work which is further reflected by a higher work involvement at the expense of the family as confirmed by table 4 by a negative effect for both men and women. The negative influence is however only significant for men. In contrast to that, employees in the public sector have generally more routine in their working schedules and are bear a lower degree of responsibility as com-pared to employees in the private economy which is further reflected by the general positive effect on free time for men and women likewise. It shall also be mentioned that wages have opposing influences on men and women. While the positive income effect dominates over the substitution effect for men leading to significantly more non-market time when wages rise and also to slightly more leisure, the negative substitution effect dominates for women resulting in less free time. However, these findings must be regarded with caution as the differences in these findings are explained by the differences in hours worked on average as depicted in table 1.
Differentiation by Household Type
Next, I will elaborate further on the effect of workplace characteristics and job attributes for different subsamples starting with influences depending on the household type. Results for men are presented in table 5 with columns 2-5 describing estimates for husbands being the only income earners and columns 6-9 show influences for men in two earner households. The table reveals that only relatively few workplace or job attributes have a significant impact on determining the actual couple's free time in particular husbands being the only income earner. A random assignment into pseudo couples help to uncover the effects and underlying marriage inherent mechanisms which mainly confirm previous results discussed so far.
When men are the only income earners of the family only those workplace characteristics have a remarkable effect on determining free time that strongly confine potential non-work time. This can be explained by the fact that wives in such households can more flexibly adjust their schedules to their husbands'. In general, the main results from section 4.1 are however confirmed. As such, I find that shift work, self-employment, weekend work and a longer way to the workplace can be identified to significantly reduce leisure. It is interesting to note that the remarkable negative impact of shift work can only be identified by random assignment. No effect is however obtained on the determination of non-market time which suggests that pure leisure rather constitutes a residual aggregate that can only be enjoyed when all other more necessary tasks are done. Non-market time, on the other hand, is found to be significantly reduced only by the occurrence of weekend work and a longer way to work. Employment in the public sector has the same positive effect on non-market time that was uncovered earlier in the paper. The provision of informal childcare within married couples that facilitate taking-up a second job in order to earn some additional income at the expense of joint leisure and non-market time is further underlined here. It shall also be noted that the dominance of the positive income effect to a wage increase is confirmed. Two-earner households are different as the working schedules of both spouses must be coordinated and consequently the available time for non work activities is strongly restricted. Accordingly, workplace characteristics play a more important role in determining the couple's free time and are thus driving the general results obtained for all husbands as described earlier in this section. The major results from table 4 for all men can be confirmed, namely that shift work, self-employment, weekend work and a longer way to the workplace reduce both activity aggregates while working in the public sector and higher hourly wages have a positive effect on free time. While shift work was found to only influence leisure in the case of the husband being the only income earner, I find now that when free time is even scarcer that also family time strongly negatively affected. Since free time is more restricted with both spouses working for pay, a second job is found to have a stronger influence than in the previous case due to a higher degree of coordination required to synchronize the mutual schedules of the spouses. 
Presence of Children
I found earlier that a coordination of the schedules is important particularly when time is scarce in order to spend some time with the partner and the family. When children are in the household, time is likely to be de-synchronized in order to provide some sort of informal childcare. 10 In this section, I want to further analyze the effect of workplace characteristics and job attributes on the couple's free time depending on the age of the youngest child living in the household. More precisely I will look at differences in influences of households with the youngest child being younger or older than 10 years of age. I assume that children under the age of 10 need more care and attention of their parents then older ones. Since the labor supply decision for women with children is a particular one, I will focus on the influences for men here. Estimation results for men are presented in table 6. Due to the comparatively low number of observations and the fact that the explanatory variables do not change over the workday, only very few workplace characteristics are found to have a significant impact on determining free time.
The table reveals that just like before, employees in the public sector are found to enjoy pure leisure or non-market time significantly more (10-29% for real and 14-17% for randomly assigned husbands) as Table 6 : Estimation results for men depending in the age of the youngest child living in the household compared to those men having jobs in the private economy independent of the age of the youngest child.
This influence can however only be identified when endogeneity is accounted for so that other diluting influences on joint time induced by preferences for spending time with the spouse are neglected. In contrast to that, shift workers, self-employed, people working during weekends and those having longer ways to the workplace can enjoy free time to significantly lower degrees. Shift work is only found to have a significant impact on pure leisure activities and reduces it by about 25% in the case of real husbands and amounts to less 30%-40% of pure leisure for randomly assigned husbands. One can argue here that shift work is rather family friendly as such working schedules might again assure some kind of informal child care so that always one partner is at home to take care of children at the clear expense of time that the spouses can spend with each other on pure leisure activities. Similarly, a second job is only taken up when children are taken care of which further strengthens the importance of informal child care, in particular for children under the age of 10. Here again, the influence of a second job cannot be identified by random assignment but rather unveil household inherent mechanisms which are significant only in the case of the youngest child being under the age of 10 which underlines the earlier hypothesis of informal childcare provision.
Self-employed have significantly less free time with spouses and family yet it must be noted that the effect is particularly pronounced for the determination of non-market time for older children. It seems as if such fathers seem to rather have priorities to enjoy leisure time with the spouse after work yet no joint household activities due to their higher work involvement. For younger children, the negative influence could only be identified by random assignment. The occurrence of weekend work only has a significant influence on explaining non-market time. Wages do not have a strong influence on free time and the earlier found dominance of the income effect is only confirmed on explaining non-market time for fathers of older children. Husbands who devote more of their available time to market work can potentially enjoy less leisure and non-market time together with the spouse yet it shall be mentioned that the impact is only significant for older children and predominantly affects non-market time. 11 Flexitime arrangements aimed at granting some degree of flexibility so that the reconciliation of work and private life is facilitated are not found to have a significant influence. For younger children, I find a negative correlation for real husbands which might hint a similar mechanism as described earlier namely that such arrangements are indeed family friendly yet at the expense of joint time of the spouses. This argumentation is further underlined by the fact that hardly any impact is obtained for randomly assigned husbands. Older children need less care and attention of their parents and thus, I find that flexitime has the opposite influence on actual couples which could be interpreted as evidence that in contrast to parents with younger children, spouses seem to actively synchronize their free time so as to spend the maximal amount of time with each other and rather seem to de-synchronize their schedules in the case of younger children.
Testing for Additional Marriage Induced Effects
By the creation of pseudo couples, I randomized the couple-specific effect (F h ) that was derived from the theoretical model presented in section 2. Thus, I separated the individual's decision to spend a certain amount of his daily available time at the workplace from the decision to spend non-work time with the partner. By doing so, I approach the endogeneity of workplace characteristics and job attributes in order to identify their so-called "pure" effects that are independent from any other diluting couple-specific influences due to marital preferences that do not directly stem from the workplace characteristic itself but rather from the way people make use of it which also affects free time. In this section, I want to formally find out, what marriage adds on top of the pure effects of the workplace identified by randomizing the coupling process. More precisely, I want to find out which of these effects are mitigated or intensified given marital preferences or whether marriage provides additional benefits to the household beyond the pure effects. In order to do so, I will test in how far the coefficients obtained for actual and randomly assigned spouses differ. Only if the difference of the coefficient estimates is statistically significant, statements can be made about the additional marriage-related influence. P-values of these tests for each coefficient are presented in table 7; p-values smaller than 0.10 indicate that coefficient estimates differ significantly between actual and randomly assigned spouses and these cases are highlighted in the table. Equality of the coefficients can only be rejected in very few cases. This finding strengthens the methodological correctness of randomization to approach the endogeneity problem of workplace characteristics when the influence on free time of couples shall be determined.
Let us now take a closer look at those estimation results that significantly differ for actual and randomly assigned couples as they are informative and help us unveil marriage inherent mechanisms. The equality of the coefficient of shift work between real and randomly assigned husbands on pure leisure 11 It shall be noted here again that no simultaneity bias arises here because this information is not derived from the diaries but are reported as average hours worked during a standard workday. Highlighted numbers represent significant differences between the estimated coefficients of real and random husbands or wives at the significance level of 10%. the influence in the case of real couples is less pronounced than the pure effect identified by random assignment. It can be argued that since actual couples are able to coordinate their schedules which thus mitigates the drastic negative influence on private life imposed by such jobs. Moreover, significant differences of a second job for real and randomly assigned husbands are obtained for both activity aggregates and in the case of wives equality can be rejected only for pure leisure. This finding strengthens the earlier made hypothesis that it is more likely that a second job is accepted only if it can be assured that one of the partners can take care of dependent children at the expense of joint free time of the spouses. Here, a de-synchronization of joint time occurs which is at the benefit of the family as a whole. Equality between real and randomly assigned couples can be rejected also for flexitime arrangements of women for the determination of pure leisure. This supports the argumentation that such arrangements are made use of in order to better organize activities across the workday even at the expense of joint time with the spouse.
It follows that these tests strengthen the earlier made claims that married couples are able to synchronize their schedules and are thus able to reconcile family and work even if it is at the expense of joint time of the spouses. A negative sign of the coefficient estimate must therefore be regarded with caution as further marriage inherent mechanisms might be underlying that indeed facilitate the balance between work and private life.
Conclusion and Discussion
An increasing competition between firms in the growing product market and a more pronounced interconnection with international enterprises have shaped labor relations during the past decades. In this respect, political decision makers in many European countries have acknowledged the need to soften labor market rigidities stemming from strict regulations in order to render the labor market more functional and but also to increase the labor market participation of women. In this context, flexible work arrangements such as flexitime, part-time work or marginal employment are promoted as a means to reconcile work and private life. I have shown in this paper that these measures aimed at increasing the temporal work flexibility are not found to be effective in the sense that the spouses can enjoy more of their limited free time with each other. In general, those workplace characteristics have the strongest effect on a couples' jointly spent free time that limit the available time most.
More importantly, by solving the endogeneity issue of the workplace characteristics and job attributes, I am able to uncover their pure effects on a couples' private life. Those workplace characteristics can be identified that significantly hamper the work-life balance (shift work, a second job, weekend work, self employment) or, on the contrary, that allow for a better reconciliation of both (employment in the private sector). Given the identification of the pure effects of the workplace on the private life, I am furthermore able to identify marriage inherent mechanisms that act on top of those pure effects and which need to be regarded separately. In this context, I find that a coordination of schedules among actual spouses leads to a mitigation of the strong negative pure effect imposed by shift work on the one hand. In contrast to that, couples particularly with young children rather de-synchronize their schedules in order to assure informal child care by one of the spouses allowing the other to e.g. hold a second job. Although these characteristics are found to be at the expense of joint time of the spouses, they are nevertheless very family friendly as it is assured that one of the parents is at home to take care of dependent children.
